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ABSTRACT : PURPOSE: To produce a polyester which can form a film excellent in transparency, 

flatness, slidability and electrical properties, by adding a phosphorous compound and a 
specified amount of fine particles to the reaction mixture during polycondensation reaction. 

CONSTITUTION: In the production of a polyester consisting mainly of repeating units of 
ethylene terephthalate, 0.05~5wt% phosphorus compound of a MW >300 and 
0.005~2wt% fine particles of an average particle diameter of 0.03~3[inn are added to the 
reaction mixture during the reaction from the time before the start of esterification or 
transesterification to the time of completion of polycondensation reaction. As the 
phosphorus compounds, those containing a phenolic hydroxyl group of the formula 
(wherein and R 2 are each a 1-1 0C alkyl, R 3 is a 2-24C phosphinate or phosphonate 
group and n is 0-5) are desirable. As said fine particles, those of e.g., calcium carbonate, 
silicon dioxide, etc., are used. 

COPYRIGHT: (C)1 986,JPO&Japio 



3NSDOCID: <JP 361 101527A_AJ_> 



® a*i^»/r(jp) <8> ft ft & m'£ m 

@ HB #f*& $g (a) 0g61 ~ 101527 

® Int C1 -' msw?v% frft&m& j % mm\m 1986)5^200 

C 08 G 63/22 6537- 4 J 

JR PS59- 221982 
m 3S59(1984)10^24B 

@2fe SB * S $ IS =Affi3ttWriTB484SSS& Hr u fcfc^ = 

@n ?)i ^ - m * si -am^sr i t a 4845^% Xu€te£^*t=grX*grt 

©it ffl A X > tt * * & XlRSB*ifeEB**«SBT2Tg2»* - 



" w Ma * 

t II 0 © * ft 

m v x ,* t * © aj a ^ £ 
2. J* rt * © *g a 

w -fc <o *J ^ ft * a o s^&osii^f^ 

•j j - A'&.jkm&'Sm ') ^ it ^ % -c i s « 

ft»«©«iffi3K{ljffl|gao^ y i a t ^ S 

a 2r a= * 




a, ** i x* Ri A % * ft it c = t — i o <o 
y » * ^ t > S t ft n ,t. ^ m y H i ^ 

C « m : & » } ' 

* 56 9«3 *i » 5£ <£> >j xft^«^Bt«B«fi?-0« 

^ ^ ffl » ^ x-t^ x ? — m s & i& m l * ? 

b ^ * A*' m M * £ <D 1? -s. © & & ri s ^ (.U, 
Cflbft47^*Ali?L < % m & & Z x & 



—203— 



A ; Ji ^ ft o 



m * » * © 5 t> » ftt^ftttoft^jiaB-e 


* ofi « : m tt £ v -i a- a t 7 




© 


m & *> *g c 9 * « m a? ?b * ^ * in x 


ic 




ft * » 


< -r 




4 if © 








- 








o y ^ 








». & 


iJJ'i} S\X:„ 


fr . -o- ft 




* n * c 5 iti. 






* /£ , a y ■¥ y -r- — m •* W a 'JR : 2ft*ic *t 


c\ X 


ta^»cfflSt^«5v 4* 'ft £ 


* 3* « 


*f 


15) i 9S ^ J, 4 , 








ft * tf* 


£> # 




* A : 




££~a<t* i *:<'» * * f + is * 'J 


+ A \* 


» 






a- 








itSWK. f *S 0: > « » 4* iSfe ie J* 


X « It. 


X v> 


4 * ffl & # tt ¥ ftXfc^lSKi*^ 


X ^ D 










C' 56 WO ) 








ft 0Sc L 


ff * 


a> o *. a 91 » ^ & t£ , »^ }<t x ^ 


« a <fc 




* m l ft -* >r A-^tefitttrf m 


> o s 








- 


C 8 W © * ft ) 








& *v £ 


t> J* 




«| -x 




satiB, ^ f ^ ft u « 


i ^ X 






* * * 


x © 


K) »C # ^ ft 5 0 o fet J: © 'i y <t ^ «J 


0. Q S 




5. o a S * & . ^ *§ *i a o. o 3 — s. 




a m 


cr a 5 — 2.ofia#iStjB^-a 


£ £ * 


re a 


x a ? ^o»$* JSC J: 


t a 


A X 










56 « O 


'J" 




fi& o /a 





15raB36a-101527C2^ 





A- flt 


n 


^ is. m 






* tt v 5» e, as it 








!fe » t 






© i§ 8 X flf * 


:; b *> a & 


4- t L X # 






7j 


m t*i z> 


o 






<D 


^ ^ X 






~7 -i A# A 






t >t t* sa 


X 


i- » * 


» 






i J»\ X 




t? *» -5 „ 














If 


a y f y 




- ffl 






^ © * » ^ t 






(ft 


i LA 


4i 


w 


80 5 5 -2 


115 7 


^ ia * ; 


» t, ix x 




* o c 


n 


II 




^ ft ^ 


© tE 


T x # «J 




j« -r a- 


© 


X 


* 7- A- 5t 


ft S C 


f5 7t t-* 


* a> ^ r> 




^ i»D 






L X 1 . — 




A- © 'J 


it ^ 5c 




130 b , 






5^ © ^ 


saa 


^ «S JO 


u x a * 




•j i ^ 


•9" 




7 v( A* X 


X "ft 


' La- l . 


c © ^ 4 




^ It -f 


ft 






W -i" 


* ft. X> Kl 


^ « tt ta ^ 


* & w 


L 




< b A 






» ^ n m 


< 


^ K A 










- ^ , 


^ s ea 3 


4 - 


-S U4 «£«tlt 3 


•ffls © a 


^ ffc ^ % 


* « m ■* 




* ife 2»: 










C O II 






a- a © 


T 




* 'j ± m 


^ a a 


*4 =f \± it 


L ^> * * 


u x u ± 






i> tL it -7 


A A- X 


♦c fi!t f& U 


'» s * »i 




T u >> 






7 * \s — 


h t £ 


* t ^" * 


4> © X 2b 






533 


© m a 4 


# £ IC 


J: X U 






© X *> 






«?> A/ 




t» O ^ 'i 


X ^ T A 


it 




■J 




p» -r a- x 


*5 X 




^ >u 


X 


O X 


<> 


J: 


< . « a 




fife » fi « 


A ^ . 




1- \s 




•J 


3 — A- „ 


/ ° ^ 


v s 7 »J 


3 - A* ». 


* 






w 


4T 4 s - 


A» % # 


t.->w * 


u ^ jr y. 




-r A- ¥ - 


P 






» X 9 . 




1. 4 — 5/ 




O ^ 


■y 


V 


^ > * ✓ 


— A* , 


5 - + h 


«i ^r. A J* 




>n 






y * t* © 


y dr. - 


** St, » 


T t* y 


a 








a % 7 * 


* m » 


y y * 


A- « , 2. 


6 


~ ^ 7 




•J 


y & ")s jy 


»k v a. 


5 - ^" h 


I * A ^ 


yv 


^ -r y 




^ 


*> a 4 f 


©. v * 


* ZS 9L & * K 


•J 


> .y 


h 


a 




y ^ ► 


» * ©. £ v> 




> * y 


St 




» » p - 


^ ^- 


^ ^ + v 


^ a # a 




i: © ^ 




■> 


* A- rti" X 


& 




0 














*" y » IS » 


ii 'y * 






>- a © * 


& a r 


IJ 3 - * 


t © ^ ^ 


7- 






» i Jt 


» A * 


^ a * ^ 


r * CO Jfi ^ 


it ^ «i 


3 






J* -y- J* 



—204 — 



* & K io K » KE» »ETc t i fiS & it L *> 
J ^ ^ S: *9 * «> 

» £ L T « ^ BE * /t « 35 ff. t U X « 

$ , ^ » 7 ^ ^ = <> a , fis as o a , 

K *r ^ v «> z. , * a* 9 x r a <t ^ ^ ^ , s ft r 

A- $ » A , A » it 7 ^ ? - !> A » ^- 1* ~> * . 

H * i» ^ , 4-^B8^*^!>^ 1 ^ ^ ^ ^? 

fit & 7- * 'I -* - . *«*iJ-*-{0t^^4i'i: 

— 2.0 Jt**-Ofc i?. » * u < ti ol o o s ~- i. o 
a o i — o.samfcAsj&cifr* 

A- A t % "7 4 A> 1+ — "7 4 A- fo} fc 7 

A-*«KJO*»^«ftj&«^* < 4 9 , . -f jfif * 



»ra^61-101527 (3) 
ft*B8*A» *it«*©R3L 

* ft , 7-1*11510^^11! a w ft *? jc «y 

^ ^ tt bi « 0. o 1 — 3.0 # t -r z> & ^ a: & i?» 
j: 9 # * LMafof^figeiiio. 1 • — 2. q 

/4 t? <b o 

* SB « O * »J x ^ ^ ^ i 7 -f a- a £ L /c ifl -g- 
*C & 7^ ©■ ^ i£ & 0. 0 3/*5f£j»CDJ0a»i7-f 

1 ft f ^ 5 f i Q /**«;t4t«;*«&7c:*S 



y - * ft »* * >* * 'j-iLteft(t»»». i 

■O ft W fl- » . ir^K feXC^/i/ttt^ 
fel _h © y it * 4to © A f* *l U t »i sec - ^ r 

V V h 'j7XiiW7*^*7y, *< >- J -7* 
>- h »J 7 x. =. a* -7 * * * 5 >- % 7 -E ~ >w v* -< V 

•J' J« IT !> — A*&*3tx>-?74 I „ K«Jf^^o-x 
*c*r*;*7.x-h, h'J — p — \ ■A* 4 A* ~7 3/t 
^ 7 * - h ft t* i5 ft if 5, ii 4 « 

«<>A»**»t£ ©«A* 

Rt - 
HO -^3^ <CHa)n ~ R * 



n»tO— - 5 O fi ft t- Jb i , 

Ri feXl^Rili** * Jilt o = i ~ 1 0 © 
t ^31.; n a »*• c = 2 — 24 © * -7 

y 8 x x r > J k * y a x a 

^ m x> ab * o . ^ 

c ix b y y o a ^ fl ^ 5 o . a 5fc m [0 tfl 

6- - fi£ jKI 1 ^! 0, 0 5 SI fi . * • J: t?i>4t>t ^ «J js: 

< 4 5 . * ft s. a Xft « j: 0 ^vi^jii^t 

sr*£At&<j*!?# : *u<*^o ^ o /t a 'i y ft 

-fr <o ffi tjp ft- ft -n* !i x ^ f a jc ^ L 1 0 5 — 

i 0 jjtat L < ,«ic ao s ~ 3. 0 ffi fi 

«•© * v * t ^ a * o i t ffi x -t 

t> as: ~ ^ ^ — ar y — iLtat^cttt?* 
y x ^ ^ >w 7 -< yv^t uftifi.^jcia Lft 

X 5 i 15 4 ft 16 K it »K. y ^^-r/u^ ^ a, 

* f o v ^ 5E * 4 u-caoo5 — a .1 st ffl ^ # # 

^-^Ct^:S*UV.- e O ft * a 2 , ^ -f ^ ^ 



—205— 



»J v 7c ^ ^ ft JiiSLfcRlfflc:* * .t *> 

a *b tit * fe X y ^ ft ^ % <o *n a* m « * «j 
T & o n. -e <» x a* , gtiffltt^fiTKfc-xo 1 / 

C * W <0 % * 3 

* & 91 K * * «1 i^t^i^^Xfiiairt: 

HI -J ^^Og»tf^ia§-C7 ^ a. * - <D § 
(21 7-< A.A^SOfattttf^vi/fc*. 45 ic; 



?#FHBa 61-101527 (4) 





■r- — 


^ ffi i& 


-C- t£ ?5 £fe 






7 T 




ft s* *>" a 


<o 


A* ft < 


» s * 


"t ^ 


ffl "C- 




la a » * 


* « & 


» % *r -t 


-& /t « 


X S 


3 3§ 




i& a 




*C R it 












141 & m 3* 


« a be 


& £* <0 IE 


fS. 45 1* 


k: ft 




8 


± 


© J: 




IE 99 © ** 


') i ^ 


"T" A' 


M BZ 


553 


* f* 






X O' j£ 


■7 -i A> 


^ t 






L < ffl 


Lv £ 


r i: Jii 


T- t & «, 










fen T 




« W 


*> If t A 


5ft 












JS W * 


O* M 


-r- ^ 


CD & 






jjs m as 


u a 


© J: 5 


* * m -v 




ft „ 










a > 


















* o % & 


a a a 


* ft 


it m 


f n 


a a ^ 






M 3£ U ft 


SOS 


a * 


CD j& 




ft. s a 


=h <o 


?p fis 


g ic J; 


*> & & 


ft V 










<t en u 


S tt * *r 


T *> J* 


<o m. 






c » f 


A* A 




) 











ASTM — D — 1 0 03-52 »Ci$OT: »S? Ufto 



( » * ft ) 

s* *) -J 7 *t * * - * M % ASTU-D 7 1894B 



ffi C SE OT MS Uft- 

^ ^ fi « Sr ^ * ft- o 

( .ft ft « * H B= ) 

•c sq m u ft « 

„ v ? x j 5 am 

^ % 1 4 d — 2 2 o x; <o in n « s a ft © / ^' 

ft« #nc > 'J y^^^^7*~h0.Q* 

affi* fc¥«5&a o-3 a © at sC f 'J * CSi0 2 j 
( b r x c ^v(ek)» '7 x a H^?ri) 
a3affl#* 31 *" l ' > '; r, ' , 3 — ~ ^ 5 — t u 



i. 0 1 8 « t S ft L , 0 » W o K E » « fc 

fT?ktv % ©Steffi 0.6 12 ts^jailKfc 
4 * L t ^ 4 * •) - t » ft: . 

»0-$>OH,-J-^ 
Bu 0 

C i 7 ocxi*«") 2 a 5r-t-&«#mL. 

« OCOftSN^lit*^^ * * S W ^ 

t Lft.©t>tt*£»-J: ^ S ^ ^ rsi 3. s « k - 0 

/KkiOJffiU* i^*5 ^<&rff'J * ^ t* u ^ ^ 

— t-2«i£W 1 ^'<*- A *:?9fto ^ b ^ ft ^ -< 
x o ^ ^ x «i i. ? * t? » » » <JG « 0- < o » v k 



—206— 





J© 


5 


a 


2 G 




. KftK« 




EE 


s 


A 


8 v/^ t 3 


m 


ft 






£ & 


• 


m ft * * sr 


*? 








IS C 




X 


t» 


ft 






















n 


ft 


to 


2 






















is 


/ 




A» 




7 ^ U — h 


1 


a 


0 




& * 




Is 


~S 




'J 


3 — 


As 


i s a a * 












a. *f 4ft 
^ X w 


* 


m 




L 


X ft 


ot 


JO As- *S * 




a 


7 




JK * 


\ X o 


ft 


a 


t 


L 


X S 


ft 


it y 




0. 


0 


s 


JE S 


*P A" 




k 


1 


4 


0 ~ 


2 


2 a "C © is* 






{2 




ft 


<D / J 






a* 




s m 


3 


* x. ^* -5^ yt. 






R 


lo 


4^ 1$ 


T £ -ti" 


ft 


o 






x * 


n 


c i- 0 y 


A- 




^. 


-7 


x. — 


h 0.0 4 


ft 


ft 


* 




f- 




a 0. 5 ^ <D 




St 




•J 


* ( 


S i o 2 ) 


< 


B 




r 


j: a 




* T 




a 




As 


' R — 


9 7 2) 


1. 


0 


ft 


& 






^ X ^ '/ 






<^ 






- t U 








L 


* • 


« 


v% nc * 5r 






IC 


at 


m. t 


U . i 


WHg 




T 


© ft* 




T -0 2 a 5 




© 


£ 


ft 


•c L 


X * 7^ 


\s 


>" 




!7 


3 — 




* » 2c L » 


d 






X- 


R tc 


fc <? 7 


L 








*> n 


ft 


*K !l — li 










0. 4 


18 <r 




L 




SiOj 1. 


Q 


a * * 4 $ 




L 


-c 






C rf< ^ 








A» 


: a 


) 


















ft 


a 


tt 




ft 


% 2 a 5 c 


x- 


ft 


m 






» & a 


•c 


<o 


t% 




K 9 




± c * -f A 




U 




* 


* if 


> — h 




L 


ft 


© 


"b * 








A 




3 


* w 


« ^ (4 




S 


m 








* * * * U 






2 


1 


5 C 


x to 




L 




m 


* s 


V 


O * !l * t 


\s 




r 


W 




is — h 


2 




& 






As 


A t ft 


m 


h 


ix 






Jls ^ <& 




A 






2. □ 




x » * * * 


0. 




& 


3 




A As M 


a 


m 


© 




^ « 




a o i e p , 


7 


-< 


As 


A 


» s 


* * m 




a 


2 


0 


xi > 




ft fit at * be 


5 




5 


v/ii t awftv 






ft 




m ft 




* a • ft 


♦C 


S 




X « *t X /t. 




n 




3 


( * 




& i — t 2 


) 
















* 




2 © 




•J J- J* ^ A- 


A 


t 


n 


« © ^ 


^ x « 










© 






is 




*t 








t 


0 


0 




ft * 






n 




1. 


5 


/i © 


» at 3» 


As 




0 






0 


jt a « ^ * 


~r 






V 


-X J* 


T As * 


» 


ft 


o 


c 




.x. 


^ ^ : d 


















75 






IS 






~r 


& 




* 'J 




S: 3.0 


at 


ft 


* * 


*f 






■r 


As 


Sr 


» ft. 


A ( * 


•J 


JE. 


.x 






E 


> 
















c 


n 




<o # 


»J 




m 


m 


to 


2 


X^ » 





1315188 61-101527 (5) 





■3^^: a i Hftoj 


ffi X * ft ft «t * 


t 15 ft U 4 


^»ffl«ttat a* i s© 


"J? - t fll /t, 


( * 'J x ^ 


» ^ ; b > 




%s A ~5~ As 


\s 7 * \s — h 1 0 


o ft ft » . * 


\s is jr 9 » 


- ^ 6 5ftft*itfj: 


t> : ^ * s> As 5 S( 




9 ft ft 56 v ft * 


« «t £ L X 


= R1tTyt*y a 


0 3 ft ft * t to 


14Q — 22ax:©Mx3ttft©y^y-^ 


i w m ? 




« x n 


XL <y*+»~-?^ — As* 


* * — t 0. 1 ft ft 




» 0. 0 3ftft«*r£ 


ftj L ft © t> ft 








% 2. 0 ft ft 


* 20 L , »t 0 # 


m © * ee a a * 


?5 «: * SB 




~ - * » ft . 


[ if 'M ^ 


^ a- : c ) 




< U X 




w A . * ij X ^ 


A' B » ^ 




U * *5 t> M ffi 


A « < 1 7 


o x: X 2 85 M ) . ^ 


*t UT* 11 * 


^ t A 1 fl 


oft**, C ^ '/ 'J 


* D. 3 ft ft % » 


P I R © *J 


^ ft a o s ft ft * 




* v — t 


v ^<k^«B-&* 


^ a •» — * # * 


7 u X K U 


„ ^ikfi2 t w a © 




— > 1 2 K. 7K 




A * fj! « U ft o 


< * - 1 ) 






tl Km i 




» * BE »C * t> » 




7 it * a- »j 7- >f h © 


gs ao ft a« Ji a * 


«t ^. 4 ft tt> 


f ffift i<f J: V«ft at 


m ft e o x 








* » to * 


, 6 * ^ tft 14 -T- A« 


iR ft 5 X * 


v> /t 16 it 




& o 


* * to 5 


fc 1 \ k± ~7 <\ As J* * 


© OS ft 9 ^ ft * 


» © 'J ft 


*r X V 9 y it * » o 


3- ft » * U 


< A ^ « X 


s> d k Aft. e * aft 


ft ft £ © PI ^ * 


ft li ^ f It O « ft ^ tt T U X 




* ft* A 2 


» 5 k 8 k 9 % 10 


. 1 2 »* * 56 ^ 


© ML 88 e & 


i i O t- fc 9 S , 


* S ft . ft * K 


mSEffttCRilt ^ft» 





—207— 



SfSBaBl-101527 (6) 



a — i 











7 -i A- ,£. 


% fs 


now 


* tS & tft * 


i y <t * tt* 


% » 






arcs isc 








• a- m 






a * 


* *> 


(*> 




( «ttP9i > 




0. 3 


P I R 


1 3 J 


0.0 7 


0.3 0 


a. 2 a 


a a 2 a 


t. 9 


5 4 8 


C t5tt«2 > 




a s 


P I B 


4 3 4 


"q. 0 3 


0- A 5 


0. 2 0 


0. 0 \ 8 


2 0 


5 4 5 






0- 3 








a a s 


0.2 5 


a a 2 o 


1 8 


4 3 3 


2 


CaCOi 


a i 


P I B 


4 3 4 


0.0 1 


0. 7 2 


a 3 o 


0. 0 2 0 


z a 


5 3 5 


3 


-J i-4 y 


0. 1 


p I a 


4 3 4 


0. 2 


Q. 4 8 


a. 2 7 


o. a 2 s 


2 7 


4 8 2 


4 






P I B 


4 3 4 


0.0 5 


3. 5 


a. o 7 


G. □ 1 2 


0. 5 


5 4 0 


3 




o. 5 


p I a 


4 5 4 


0.0 1 


D. 5 2 


0. 2 5 


a a 2 2 


2 5 


S 3 4 


4 












4.0 1 


a. a s 


a a o 9 


o. 3 


5 5 0 


7 


1~4 Y 


3.0 


p I a 


4 3 4 


a o i 


a 3 9 


a 5 5 


a o 4 o 


4. 9 


4 4 5 


a 


t£3Cv 'J * 


0. s 




3 8 2 


a a f 


a 6 5. 


0.2 5 


0. 0 2 5 


2 1 


5 3 0 


9 


ctsc v * 


a s 


} 9 iff u~*+ *S»>fc*.-7 X— h 


5 4 4 


a o i 


a 7 o 


OL 2 7 


o. a 2 3 


2 a 


5 2 1 


10 




a. 3 




5 5 2 


a o 1 


a 7 4 


0..2 4 


0. 0 2 4 


1. 9 


5 1 4 


1 J 


** ► 


a i 


■>-7X.^-Ar*iJl-7T4 Y 


2 3 4 


aa 5 


o. a o 


a 2 a 


0.925 


Z 5 


4 7 0 


12 


**1 +4 \ 


a i 


p r B 


4 3 4 


ao i 


0. 7 1 


a 2 7 


1024 


2 S 


5 3 1 



—208— 



